Asymmetric bioreduction of a ketosulfone to the corresponding trans-hydroxysulfone by the yeast Rhodotorula rubra MY 2169.
A microbial screen identified the yeast Rhodotorula rubra MY 2169 as a suitable biocatalyst for the asymmetric bioreduction of a ketosulfone (5,6 dihydro-6(s)-propyl-4H-thieno[2,3b] thiopyran-4-one-7,7-dioxide) to the corresponding trans-hydroxysulfone. This synthesizer is a precursor to the carbonic anhydrase inhibitor L-685,393, a new drug candidate targeted for the treatment of ocular glaucoma. Process development studies revealed that the rate of bioreduction was sensitive to temperature, pH, solvent concentration and the physiological state of the yeast cells. The maximum specific bioreduction rate was achieved by employing cells harvested in the stationary phase of growth. The diastereomeric excess of the trans-hydroxysulfone produced was found to be only affected by the residual amount of ketosulfone present in the bioconversion medium; therefore, when close monitoring of the residual ketosulfone was implemented, the desired enantiomeric excess was achieved at harvest. When scaled up, this bioreduction process supported the production of gram quantities of highly optically pure trans-hydroxysulfone (diastereomeric excess > 96%).